
h a l v e s  a l r e a d y  13 m i n u t e s  p o s t - m o r t e m .  W h e n  p a s s i n g  the scale 

the c a r c a s s e s  are g r a d e d  and the p H  in the s t i m u l a t e d  part of 

the L o n g i s s i m u s  m u s c l e  is measured. T h o s e  c a r c a s s e s  h a v i n g  

p H - v a l u e s  6,0 and h i g h e r  a r e  not used for v a c u u m  p a c k a g i n g  and 

o t h e r  p u r p o s e s  w h i c h  we in N o r w a y  h a v e  found to r e q u i r e  meat 

h a v i n g  a lower u l t i m a t e - p H  t h a n  6,0.

R e sults a n d  discus s i o n .

W h e n  t e sting the e q u i p m e n t ,some of the c a r c a s s e s  w e r e  split 

b e fore s t i m u l a t i o n  o f  a s e c t i o n  of the L o n g i s s i m u s  m u s c l e  on 

one c a r c a s s  half. T h e  p H - v a l u e s  w e r e  m e a s u r e d  in the 

c o r r e s p o n d i n g  s e c tions o f  the t w o  c a r c a s s  h a l v e s  b e f o r e  and 

a fter s t imulation. 

p H - v a l u e s  30 m i n u t e s  p o s t  mortem.

F r o m  the c u r v e s  o n  the d i a g r a m  is seen that t h e r e  is a great 

d i f f e r e n c e  in p H  b e t w e e n  s t i m u l a t e d  and n o n - s t i m u l a t e d  

L o n g i s s i m u s  muscles. But there a r e  a l m o s t  no d i f f e r e n c e s  in 

their p H - v a l u e s  24 h o u r s  a f t e r  slaughter.

I n t e r e s t i n g  is that there i s , p e r h a p s  in c o n t r a r y  to w h a t  might 

be expected, an e x t r a  fast p H - d r o p  in the D F D - c a r c a s s e s . The 

e x p l a n a t i o n  is that the C a - i n d u c e d  p H - d r o p  is fast in all 

s tress meat, in P S E  as well as DFD. ( H a m m , 1984).

A  very small i n c r e a s e  in the p H - v a l u e s  o f  the D F D - c a r c a s s  is 

seen at 4 and 24 h o u r s  p o s t - m o r t e m .  T h i s  i n c r e a s e  might most 

p r o b a b l y  be e x p l a i n e d  b y  the lower d e g r e e  of d i s s o c i a t i o n  of 

l a ctate at lower t e m p e r a t u r e s .  (Honikel 1984).

W e  h a v e  such low t e m p e r a t u r e s  after c h i l l i n g  of the carcasses. 

T h e  p H  of a D F D - c a r c a s s  w h i c h  will get a n  u l t i m a t e - p H - v a l u e  of 

for i n s t a n c e  6,0, w i l l  not at a n y  time a f t e r  a n  e l e c t r i c  

s t i m u l a t i o n  c a r r i e d  out a c c o r d i n g  to this m e t h o d . b e  b e l o w  6,0. 

T h i s  is a b a s i c  fact upon w h i c h  this m e t h o d  is developed.

Some o f  the c a r c a s s e s  u s e d  for t h e s e  tests w e r e  a l s o  stimul a t e d  

as r o u t i n e l y  for 32 s e c o n d s  i m m e d i a t e l y  after b l e e d i n g , i n  order 

to p r e v e n t  cold s h o r t e n i n g , w i t h  a l m o s t  the same type of 

S c a n c o n t r o l  appara t u s .  W h e n  p a s s i n g  the s c a l e  100% of the 

"twice s t i m u l a t e d "  L o n g i s s i m u s  m u s c l e  s e c t i o n s , i n  c o n t r a s t  to 

the o t h e r  p a r t s  of the c a r c a s s e s  a l r e a d y  h a d  a p H  b e l o w  6,0.

V ,

„ Ctti0 ® rest of t h e c a r c a s s  is not a f f e c t e d  b y  the
I  • * P^ls *

w e s «The L o n g i s s i m u s  m u s c l e  is i n n e r v a t e d  by

01* nUi8cirVeS C O V e r i n 9  r e l a t i v e l y  short s e c t i o n s  a l o n g  the

v , W Voltag e  s t i m u l a t o r  t o g e t h e r  w i t h  a p l a s t i c

° ^ er Waa c o n s t r u c t e d . A l m o s t  the same type of low 

Ctric stimul a t o r  is used d a i l y  in about f ifty

p *ants in N o r w a y  for s t i m u l a t i n g  w h o l e carcas s e s .  The
„  is

vo/ A k made the comPany S c a n c o n t r o l ,  D r a m m e n s v e i e n  
Peav sker, N o r w a y . T h e  v o l t a g e  m a y  b e  r e g u l a t e d  f r o m  90

(Swatla

N

volt peak. T h e  s t i m u l a t i o n  f r e q u e n c y  is 

iand 1977). T h e  h e i g h t  of the p u l s e s  of the 

v°itage m a y  be varied, 

th
the r 6 is r e m o v e d , t h e  two e l e c t r o d e s  are "plugged"

‘°on

out ^ * S8*mus m u s c l e , a n d  the e l e c t r i c  s t i m u l a t i o n  is 

U*te<j ^  for a P p r o x i m a t e l y  o n e  minute. T h e  t i m e  m a y  be

■ ‘Wo

k u ‘l t - i n  timer. L o n g e r  s t i m u l a t i o n  time m i g h t  be

“Pee
‘ “ate

ten■m«
-»Pe Wlt»
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electr o d e s  o n  the p l a s t i c  h a n d l e  are p l a c e d  

c e n t i m e t e r s  apart. T h e  p o l y e t h y l e n e  h a n d l e  

e l e c t r o d e s ,is s t e r i l i z e d  in a  water b a t h  at a 

use and b e t w e e n  eachof m i n i m u m  8 2 Q C  b e f o r e  

e lectrodes c o n d u c t  the s t i m u l a t i n g  v o l t a g e  into
\  Sep Parts
A» £ the L o n g i s s i m u s  m u s c l e  s e c t i o n  as well as to
* %  Ce of lt>

, ^ a t i v -
^  ** 8^Oui<j e i e c t r o d e  is "grounded" to the s l a u g h t e r l i n e

put i n to the m u s c l e  n e a r e r  the h i n d  leg than 

at * l e C t r o d e - T h e r e b y  the e l e c t r o d e s  p r o v i d e  a more 

_ u l a t ion.The o p e r a t o r s  r e m o v i n g  the o f f a l s  from

W  a o a r c a s s e s , the e l e c t r o d e  made from s t a i nless
, anode w

*0* tQ ^ 'was c o v e r e d  w i t h  a b l a c k  i n s u l a t i n g  layer. T h i s

'iid feel d i s t u r b i n g  p u l s a t i n g  e l e c t r i c  voltaqe. 
few
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k  be remo v e d  in o r d e r  to o b t a i n  b e t t e r  c o n d u c t i v i t y

„ %  . ® Cf«otiveness. 
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8lau ghter p l a n t  in N o r w a y  the beef c a r c a s s e s  are 

n i0 m i n u t e s  p o s t - m o r t e m  and p a s s  the scale in

T h e  s t i m u l a t i o n  of the L o n g i s s i m u s  s e c t i o n s  l a s t e d  in that test 

40 seconds. W e  found in that p a r t  o f  the t ests no DFD- 

carcas s e s .  T h e  p H - v a l u e s  of these c a r c a s s e s  are not s h o w n  in 

the diagrams.

B y  u sing longer s t i m u l a t i o n  periods, 2-5 minutes, the p H  d r o p  

d u r i n g  this "local" s t i m u l a t i o n  m i g h t  be e v e n  g r e ater. Heat 

might p e r h a p s  develop. T e m p e r a t u r e  m e a s u r e m e n t s  w e r e  not 

c a rried out. Heat d e v e l o p m e n t  m i g h t  be o m m i t e d  b y  u s i n g  short 

i n t e rvals o f , f o r  i n s t a n c e  30 s e c o n d s ,b e t w e e n  the s t i m u l a t i o n  
periods.

T h e  speed of the s l a u g h t e r l i n e  m i g h t  h a v e  to be r e d u c e d  if the 

s t i m u l a t i o n  s h o u l d  be c a r r i e d  o u t  o n l y  w h e n  t h e  d e h i d e d  

c a r c a s s e s  a r e  not b e i n g  w o r k e d  o n  b y  the operat o r s .  The 

o p e r a t o r s  m i g h t  u s e  i n s u l a t i n g  r ubber g l o v e s  in o r d e r  to not 

need to w o r k  d i r e c t l y  into c o n t a c t  w i t h  the i rritating 

s t i m u l a t i n g  voltage.

T h e  p u l s e s  are felt if the s p ecial S c a n c o n t r o l  i n s u l a t i o n  

s ystem is not used or if no s p ecial p r e c a u t i o n s  a r e  taken.

It was o f  interest to d e t e r m i n e  if the "local" s t i m u l a t i o n  

a f f e c t e d  s e c t i o n s  of the o p p o s i t e  L o n g i s s i m u s  m u s c l e  o r  o t h e r  

m u s c l e s  in the carcasses, but no e ffect was found.

As mentioned, in o n e  o f  the b i g g e s t  s l a u g h e r h o u s e s  in 

N o r w a y , t h e  time from s t u n n i n g  o f  b e e f  a n i m a l s  w i t h  a c a ptive 

b o l t , u n t i l  the s plit c a r c a s s e s  p a s s  the s c a l e , i s  o n l y  13 
m i n u t e s .

T h e  s l a u ghter c a p a c i t y  is 20 b e e f  c a t t l e  per h our. T h i s  means 

that the s t i m u l a t i o n  of the L o n g i s s i m u s  m u s c l e  s e c tions m a y  be 

c a r r i e d  out a p p r o x i m a t e l y  10 m i n u t e s  p o s t - m o r t e m  and the pH- 

m e a s u r e m e n t s  m a y  be c a r r i e d  o u t  1 1 - 1 2  m i n u t e s  post- m o r t e m .  At 

the same m o ment it is k n o w n  if the c a r c a s s  o r i g i n a t e  from a 

long time s t r essed animals.

W h e n  h o t - b o n i n g  is c a r r i e d  o u t , i t  is not d e s i r e a b l e  to 

s t i m ulate e l e c t r i c a l l y  the w h o l e  c a r c a s s  w h e n  the h i g h  

P r e - r * 9 0 r w a t e r - b i n d i n g  and fat e m u l s i f y i n g  c a p a c i t y  of the 

meat t r i m m i n g s  shall be t a k e n  a d v a n t a g e  of. A n  e f f e c t i v e
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DOTTED LINES SHOW THE pH-VALUES OF STIMULATED AND 
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iti.6*
e l e c t r i c  s t i m u l a t i o n  is found to be r e d u c i n g  t h e s e  capac 
( P u o l a n n e , 1983 B r a z e l ,1983).

T h e  h o t - b o n e d  meat cuts might be c o n d i t i o n e d  b y  delayed 

c h i l l i n g  in o r d e r  to p r e v e n t  c o l d  t o u g h e n i n g  a n d  to incre<
ase

lop(
the tender n e s s .  T h e s e  two t hings may a l s o  be a c h i e v e d  by 

a c c e l e r a t e d  c o n d i t i o n i n g  u s i n g  a n  a p p a r a t u s  a l r e a d y  deve 

for e l e c t r i c a l  s t i m u l a t i o n  of h o t  b o n e d  meat c u t s .(Braathen 
1980).
T h e  most e f f e c t i v e  m e t h o d  is to s t i m u l a t e  w h o l e  carcasse ^̂

,e¿

w i t h i n  a short time p o s t - m o r t e m  w h e n  u s i n g  low voltage-

b e e n  r e p o r t e d  h o w e v e r  that e l e c t r i c s t i m u l a t i o n  still

cle *
e f f e c t i v e  t h r o u g h  the n e r v o u s  s y s t e m  of the w h o l e  carcass 

32 s e conds post-m o r t e m .  But w h e n  o n l y  a s e c t i o n  of a n>us  ̂

s t i m u l a t e d  b y  low voltage, the v o l t a g e  c a l c u l a t e d  as v d tS 

c e n t i m e t e r  of m u s c l e  is h i g h  so the e f f e c t  is good. ^

For d e t e r m i n i n g  if reind e e r  c a r c a s s e s  are g o i n g  to P rodU 

meat this m ethod might p e r h a p s  be useful. In F i n l a n d  it 

found a h i g h  incid e n c e  of D F D - q u a l i t y  in r e i n d e e r  meat 

e s p e c i a l l y  in the late w i n t e r  m o nths (P e t a j a , 1983).

O n  the c o n t r a r y  it is found (Korbi a n d  B r a a t h e n  1984) 3 v 

low i n c i d e n s e  of D F D  in r e i n d e e r  meat from a n i m a l s  slau9h 

in the Kautokei.no s l a u g h t e r h o u s e  in N o r t h e r n  Norway.

deCl ; 
cep°,C

O n e  of the a d v a n t a g e s  of t h e  m e t h o d  is that it m a y  be 

v e r y  e a r l y  if the c a r c a s s e s  a r e  g o i n g  to be aged. A s  ^

the t e n d e r n e s s  in D F D - m e a t  is r e l a t i v e l y  g o o d  in contrary , 

the taste. A l s o  the water b i n d i n g  c a p a c i t y  is h i g h  so 

should be used for m a n u f a c t u r i n g  of c o o k e d  sausage.
3fli

T h e  most important is c e r t a i n l y  to h a n d l e  our slaughter ^ 

so h u m a n e l y  that no d a r k ,f i r m , d r y  m e a t  (DFD) is d e v eloPe t 

r e s e a r c h  on m e thods for r e d u c i n g  the i n c i d e n c e  of stress ^

s hould be p a i d  more a t t e n t i o n  to by m e a t  r e s e a r c h e r s  thaD .jp
(Grap

m e t h o d s  for d e t e c t i n g  this type of m e a t  in c a r c a s s e s  

1980). A l s o  m e t h o d s  for p r e v e n t i o n  of the o c c u r e n c e  o t
wti'^

i n duced m e a t  q u a l i t i e s  are m o r e  i m p o rtant t h a n  methods 

a r e  a i m e d  t o w ards r e d u c i n g  the p r o b l e m s  we r e a l i z e  with 

d e v e l o p e d  s t r e s s  meat.

AVERAGE pH-VALUES IN STIMULATED AND 
NON-STIMULATED LONGISSIMUS MUSCLES.

Average pH-values in non-stimulated sections of 18 

Longissimus muscles. One DFD-carcass having an

MINUTES
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